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间隙水中 DO 渗透深度较浅，都小于 10mm；大部分站位都能测到 Mn2+，部分
站位测到 Fe2+和 Fe3+。两海区测得的沉积物-海水界面间有机碳平均通量和消耗




隙水中 DO 渗透深度都小于 10mm，且均能测到 Mn2+，但各站点 Mn2+浓度差异
较大；该海区沉积物中有机碳平均通量和消耗速率分别为 50.05mgC·m-2·d-1 和
2.97mgC·cm-3·a-1；表层沉积物中 TOC 平均含量较高，为 9.7±1.9mg·g-1，其来源
是海源与陆源相结合。 
夏季东海区 PN 段面和近岸区各项参数差异较大：从粒度分析上看，PN 段
面沉积物粒度较大，以砂为主，而近岸区则以粉砂为主；金汞电极测得的 PN
段面沉积物间隙水中 DO 渗透深度较大，且均未测到 Mn2+，而近岸区大部分站
位均能测到 Mn2+，部分站位能测到 Fe2+；两海域沉积物中有机碳平均通量和消















海近岸区的 84.51mgC·m-2·d-1和 9.33mgC·cm-3·a-1要小许多；PN 段面表层沉积物
TOC 的平均含量略小于东海近岸区，其有机物来源以海源为主。 
夏季南海北部区测得的粒径都较小，均以粉砂为主，其中近岸区的粒径略
大于 A 段面；金汞电极测得的 A 段面沉积物间隙水中 DO 的渗透深度在 2.1-
13.3mm 之间，离岸越远，DO 渗透深度越深，Mn2+的浓度有变小的趋势；A 段
面沉积物中有机碳通量和消耗速率及 TOC 含量也随水深（离岸远近）的增加而
减小。南海北部近岸区各站位沉积物中 DO 渗透深度较小，均小于 10mm；有
机碳平均通量和消耗速率为 75.73mgC·m-2·d-1 和 8.52mgC·cm-3·a-1，其值与 A 段
面相近，略小于东海近岸区；TOC 含量略小于 A 段面，平均为 5.3±0.8mg·g-1。 
由于夏季比冬季微生物活动较为旺盛，底层海水 DO 浓度较小，DO 在沉积
物间隙水中的渗透深度也较浅。综合粒度分析、沉积物间隙水中各氧化还原化

























        In the continental shelf, a large number of organic matter particulates sink to the 
seafloor, resulting in high concentrations of organic carbon in the surface sediment. 
The sinking and decomposition of organic carbon is one of the important processes of 
carbon cycling. Currently, an important method of the organic carbon flux study is to 
analyze the concentraton of O2 distribution in the sediment pore water. This thesis 
determines the Dissolved Oxygen (DO), Mn2+ and Fe2+ and other chemical species in 
the sediment pore water by Hg-Au microelectrode and calculates the organic carbon 
fluxes and consumption rates in the Chinese marginal sea.  
        Through the 2008 winter cruise, it was found that in the coastal ECS and north 
SCS, the grain sizes of the sediments were small with the highest contents of clayey 
silt. In these two study areas, the Oxygen Penetration Depths (OPD) were lower than 
10mm in sediment pore water. Mn2+ ions were detected in sediments from most 
stations, and Fe2+ and Fe3+ ions were also detected in sediments from some stations. 
The average values of organic carbon fluxes and consumption rates in sediments 
between the two different study areas were similar. They were respectively 
95.10mgC·m-2·d-1 and 6.63mgC·cm-3·a-1 in coastal ECS and 98.82mgC·m-2·d-1 and 
8.42mgC·cm-3·a-1 in coastal north SCS. 
        Through the 2009 summer cruise, it was found that the grain sizes in south 
Yellow Sea sediments were small with the highest contents of clayey silt. The OPDs 
were lower than 10mm in sediments from this area as determined by Hg-Au 
microelectrode. In all stations Mn2+ ions were detected, but the concentrations 















fluxes and consumption rates in sediments were 50.05mgC·m-2·d-1 and 2.97mgC·cm-
3·a-1 respectively. The average content of TOC in surface sediments was high with its 
value of 9.7±1.9mg·g-1, indicating that the organic carbon had come from the sea 
source as well as from the terrigenous deposit.  
In the summer, sediment paramaters varied considerably between PN section and 
the coastal region in ECS. Judging from the grain size analyses, PN section sediments 
with sand-based had larger sizes than sediments from the coastal region, which were 
mainly silt. The OPDs were deeper in sediment pore water from PN section. Mn2+ 
ions were not detected in sediments from PN section, but they were detected in most 
stations and Fe2+ ions were also detected in some stations in the coastal region. The 
average values of organic carbon fluxes and consumption rates in sediments between 
these two study areas varied considerably. They were 20.73mgC·m-2·d-1 and 
0.76mgC·cm-3·a-1 in PN section, lower than 84.51mgC·m-2·d-1 and 9.33mgC·cm-3·a-1 
in coastal region. The average content of TOC in surface sediments in PN section was 
lower than that in coastal region, with the organic carbon mainly coming from the sea 
source. 
In the summer, it was found that the grain sizes were all small in north SCS with 
the highest contents of silt, and the grain sizes were larger than those of A section. 
The OPDs ranged from 2.1 to 13.3mm in sediments from A section, and they became 
deeper with increasing water depth while the concentrations of Mn2+ ions became 
smaller. The values of organic carbon fluxes and consumption rates and the content of 
TOC in sediments also became smaller with increasing water depth. The OPDs were 
lower than 10mm in sediments from coastal north SCS, and the average values of 
organic carbon fluxes and consumption rates in sediments were 75.73mgC·m-2·d-1 and 















than those of coastal ECS. The average content of TOC in surface sediments in 
coastal north SCS was 5.3±0.8 mg·g-1, which was smaller than that in A section. 
The activity of microbe is more exuberant in summer than in winter. Dissolved 
oxygen concentration in the bottom seawater was smaller in the summer than in the 
winter, so was OPD. Combining grain sizes analyses, the distribution of 
concentrations of redox chemical species in sediment pore water, and the content of 
TOC and TN with the sampling stations and current flowing trends, it was found that 
the organic fluxes in sediment-seawater interface were affected by the sedimentary 
environment and seasonal changes. In general, the farther from the coast, the larger 
would be OPD in the sediments, the smaller the organic fluxes and consumption rates 
in sediment-seawater interface, the longer the lifetime of organic carbon. 
 























均气温在不断上升，到 2000 年为止已经上升了 0.6°C 左右[1]。导致全球变暖的
原因是工业革命以来，人类活动如化石燃料燃烧排出了大量的 CO2 等温室气
体。大量 CO2 排到空气中，已经显著地改变了全球碳循环，突出地表现为大气
中 CO2的平均浓度从过去 42 万年中的 180-300μL/L 上升到目前的 380μL/L，并
且仍以每年 1-1.5μL/L 的速度升高[2-4]。 
大气中 CO2 的时空变化受控于由海洋碳酸盐体系驱动的溶解度泵和浮游生
物驱动的 “生物泵” 过程，以及大气 CO2 与陆地植被光合/呼吸作用的相互作
用， 因此，对 CO2 的研究涉及全球碳循环的整个系统过程[5]。严格来说，碳循
环还应包括 CH4 等有机物，虽然 CH4 的温室效应要比 CO2 大 25 倍，然而它在
大气中的含量约为 1.73μL/L，且每年的增长率为 0.4%，相对 CO2而言，CH4在


























































图 1-1 中国区域碳年平均通量（Gt/a）[2] 





































表 1-1 沉积物中有机物（OM）主要氧化方程式[32] 
Tab.1-1 Organic matter primary oxidation reactions in the sediment 
沉积物中有机物的氧化方程式 
OM + 138O2 —> 106CO2 + 16HNO3 + H3PO4 
OM + 0.8×106NO3- + 0.8×106H+ —> 106CO2 + 0.4×106N2 + 16NH3 + H3PO4 
OM + 2×106MnO2 + 4×106H+ —> 106CO2 + 2×106Mn2+ + 16NH3 + H3PO4 
OM + 4×FeOOH + 8×106H+ —> 106CO2 + 4×106Fe2+ + 16NH3 + H3PO4 
OM + 106/2SO42- + 106H+ —> 106CO2 + 106/2H2S + 16 NH3 + H3PO4 
OM —> 106/2CO2 + 106/2CH4 + 16 NH3 + H3PO4 
 
表中 OM 指 CH2O)106(NH3)16(H3PO4)。在沉积物表层有氧条件下，铁锰通常
以氧化物或氢氧化物的形式存在。在次表层，随着有机物的氧化分解，溶解氧
被消耗的速率大于其向下渗透的速率，此时微生物依次转向利用 NO3-、
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